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核磁共振(Nuclear Magnetic Resonance，简称 NMR)是指处于静磁场中的原子
核在另一交变磁场的作用下发生的一种物理现象。它是研究物质结构的重要手
段，被广泛应用于物理、化学、生物、医学等方面。 















































NMR (Nuclear Magnetic Resonance) is a physical phenomenon occurring in a 
static magnetic field of the nuclei under the effect of another alternating magnetic 
field. It is an important means to study the structure of matter and has been widely 
used in physics, chemistry, biology, medicine and so on. 
NMR spectrometer software system of this paper is the subject of national 
science and technology support program "300MHz-500MHz NMR spectrometer 
developed" matching system software, named "WXNMR1.0", hereinafter referred to 
as WXNMR. WXNMR to the data pool as the central provides spectrometer control, 
experimental design, data processing and system management functions. 
WXNMR use the scripting language. Scripting language is to use a high-level 
language of computer, based on the format of a certain executable files. Script is 
interpretated and implementated under the scripting language engine, completes the 
specific functions. WXNMR called a variety of scripting languages to achieve the 
command-line functions through the Java SE 6 scripting engine.  
This paper proposes the command-line module of WXNMR and the concept of 
scripting language. The application of scripting language includes the general and the 
unique special utilization of WXNMR. The paper introduced the command means of 
traditional NMR software and WXNMR, and the modified method. The design and 
implementation of scripting language is given in WXNMR. The fault-tolerant designs 
of the key modules in WXNMR were discussed in detail and a entire fault-tolerant 
model was introduced. To construct the modules and achieve the fault-tolerant goal, 
the software system was implemented in the multithreading mode. The data of 
reliability were collected and analyzed after a long time test running, from which 
WXNMR to meet the reliable requirements was concluded. 
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核磁共振(Nuclear Magnetic Resonance，简称 NMR) 是指处于静磁场中的磁
性原子核吸收一定频率的射频辐射而发生共振的一种物理现象。它是研究物质结
构的重要手段，被广泛应用于物理、化学、生物、医学等方面[1-3]。 
NMR 现象 早被发现于 1946 年[4]，美国斯坦福大学的 F.Bloch 和哈佛大学的
E.M.Purcell 所领导的两个小组，分别独立地观测到了水和石蜡中质子的 NMR 吸




Ernst 首次成功实现了二维核磁共振实验，从此 NMR 技术进入了一个新时代[7]。






像、元素的定量分析等。从 70 年代后期开始，随着 NMR 和计算机理论及技术
的不断发展，NMR 无论在深度还是广度方面都出现了新的飞跃性进展。比较引
人瞩目的就是 NMR 波谱仪的应用。 
由于超导技术的发展，1964 年出现了 200MHZ 超导连续波 NMR 波谱仪，70
年代初生产出的 NMR 波谱仪已达到 360MHZ 以上，80 年代则达到了 400MHZ


























波谱仪研制平台，研究开发 NMR 波谱仪核心部件和关键技术，发展 NMR 应用
软件，集成研制具有梯度自动匀场等先进技术的 NMR 波谱仪，为国家磁场装置
建设极端强磁场 NMR 波谱仪等重大工程提供技术基础，并在经济效益上打破我
国的 NMR 波谱仪至今仍完全依赖进口的局面。 
该课题拟解决的主要技术难点除了仪器硬件如核磁共振主控制台、探头外，
另一主要技术难点是 NMR 软件系统。NMR 具有丰富多变的实验方法，这也对
NMR 软件系统提出了很高的要求。目前除了 NMR 谱仪制造厂商开发的包括仪
器控制、实验设计和数据处理的商业化 NMR 软件外，还有众多第三方公司、组
织或个人开发的商业化或非商业化核磁共振数据处理、分析软件。这众多软件中
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